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(54) VERIFICATION SUPPORTING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a 
verification supporting system in which a 
coordinative verification between a hardware and a 
software is made possible while effectively using a 
high speed property of an FPGA(Field 
Programmable Gate Array) emulator. 
SOLUTION: In the verification supporting system 
carrying out, on the FPGA emulator, a verification 
of an object logic circuit including a processor, a 
verifying logic depending on the processor is 
mapped to an FPGA existing in the FPGA emulator 
by a circuit description. 
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F p G Ax^ i i^- i^i'c^ff'r ^saE^v-^^x-^tc 

F PG AX$ jlV-:J^COF P G A(CV »y ev^ffi^r 
rn-lr -y -^HK^fftSlUB;^^ ^ , 1 o ^ L < (i«acOl*l 

l9IBri— ^ *#tS#»#S-C«» Lit JtKf S 

^^toL-^ i^Xx A;&>^3*^ix;i^1tf8?r F P G AX ^ 
(wJ:0^nv^$rS^'ri»:^o-yi5'^fig^Si:. Srlsl 

Kie^TF p G AtwV V ^y^vfzz t ^mLt-ti^m 

imm^S ] lafSiJ' n .y 9^^m: 9u^y ^^^Wi 
»i: tT>f V-^-^ y h7K-K±t^3^t. FPGAx 

X. -^y-^-^ yh^—l^tFPGAJi^ijuU-^tt: 
[^«5 ] F PGAxa jLlx-^tC^$il3tiFlffl 



UX^mt ro^ ^y'9-*^|ltTL/c^^«#B<0^5:< h t 

cif^^6 ] mzvi^-^m^wst^mz. Buiara 

[iS^3S7 ] mifV-9^^^mz2-:><7^TY 
<7:>ny/^V''9^mEMl(r^^y^^\y—9mhmi^zm 

y>'NV- ^ limam 1 (r>a yj^U-iS^mbm^iz'^ L 

[if«Ji9 ] ra-b •y'^$r*tP^^SlHl»coSliE^r 
F PGAx ^ ^ W-^i-C^-r^^^fSE^v-XxAfrc 

F P G AX ^ a. \Zhh¥Y> GMZ^ y l^y^m 

TmLco^^immf^zmfft^yx^-^z ^^mmt . 
mm^mmmmzh^mm!^m<o^x:ru't: ^^mi^ 
i^McDimmmTh^ oy -y ^^mst . 

^m^^m^^hit^ .r t J: 0 . ro-fe ^^ibmmmf 
't^^^izMLx^ix^ixm^r]^ux^^^^m=f 

m^m^'r^^^<^ffzm\:^xmm^^fhii. mm:^ 
yj^u-:$^mt. 

mL<oay/^U-i^mTimi:ff-ytzmm. ISftTKl- 

±eu y f J. - i^x -ri. 5^X7^ A(;:jl*n-r -2> t 
(C. ±Q.^y\::^-^iyX7'M.f)^^m^tlti^^FP 

GAJi^jLU-i$^itzmwi>'^y^-y^^x^^t. 
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-CF P G At^V y t:>^ttlZ t imLt-thmt^ 

m^bLx^yv-^yh7f^-\^±izmmt. fpga 

tfO^^^tBL, y-:^r7-K«liE. rD-fe-ylfcoUi^' 
F P G A (ir-e .y e v-^ L /c^iEffli^S ^ $r - 

[il^Jil 3] rJ'o-y^^m^^^JtJi^o.y:?'^ 
1 -:>ttzim»<7>^ O ^y ^ «r5^f &»tw^ O y 

fi^^lft fr::iilin t <r t t^h m^m 2 1 3^c(iif* 

[fS*^ 1 4 ] Miera-fe y1^cortaP1i««:IS 1 CO^ 
^ y tcBt^n tr- LTVKSS 1 con t:-#^a«: F P G A 

jH-r ^ c: i; ^!|*ai:i-^ff*3S 2 ^3t<i:iS^3EacO 
cOnbr-^St, SrFPGAX^^l^-:$^tCVy tf>-^ 

Lfcz t irmmt -f^mas 2 ttzim^ 3 lett^ota 
^<r>^^vTimLtzztt:msit^i^ if 1 4 rv^ 

iw, B?IS:?^o^y^^^g^/c{i::7n«yi7^I5]». y 



[fS^ 1 8 ] tSrarn-fe »y1Mi|»S:lliecO I C-ft* 

ix/crn-fe.y'trf'.yrtcM^mi.. zcoyu-^^y^^y 

-fe -y i: F P G A V .y e y $ V ^ ^ UtrT K 

im^m 1 9 3 m^y^^ ^y imhjs. tisms. 

Sr. loi>L<(iSlt^0x^jLl^->'3>'l|fflrn-fe»y 

ti'^m^m2ttii±m^stm(omE^mi^y^'r 

A, 

[ 2 0 3 mi^r oHr -y a X -y ^ UlSft . 

aiX. ^U^y^^^^^tfzlt^U y^^ 

18^:^-^19*112 ^3t«i:f9*«3 a«0«iiESIg 5^X7^ 
A, 

[000 1] 

FPGA (Field 

Programmable Gate Array) $r^— LT^'n— F'^^x 
Xhh. $fe(CpL<(i. FPGAX^jLW-^'Srflav^ 

TVN-F'>xr«iiiE^y:7f^xr«iii, hhSi^t^^- 

[00023 

imk<nW^\ FPGAxao.l^-iJ'ii. FPGA:«pr 

^^t::iBM^^i:^^FPGA(r'r'ye>':^L, ^^[5Ifil&^ 
i^5I(cx^^U->-3>"r^igg-C^^. yN'yny^'7 
- :7 XT— S-- 3 v^iTiWH" fiSOiSffl i> 5 ^ l^- ^ 
^zVor^X. FPGAX^ aI^— :J^tiFPGATX5 jlIx 
-'^^y^^ofzify. 10 00«£LblSair«®E*f¥fi8 
^W^biXTV^^, ^fZ. FPGAX^il^-^li. 
H X r LT 1> «aE^S;e?*fiT t ^ V > V ^ ^ f iJjS 
xXt-als ioJ:'3=Sr:fcffl«lccorDhi5^ 
^y^mz\±'i^t(^'mxht. fpgaxSaU-^j^ 

[00031 is^. ^^«crn-fexcoa«fl:fc:ff v\ i 

SIX\±^ ra-fe«yir^'&Ai^XxA^60IoIK*^H@ 
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[0 0 04] FPGAx^jtW-iJ'fi. imrj:J^-Y^ 

mmmzx^tht\^o^^') -/ht^h-ot^. fpga 

[0005] (mkm 1 ) S 5«ifl!3l^tciDttS«iiE^ 

(i. ro-fe.y1^J.:W<^)i^[5IflS^$-FPGAX5^^-:^ 
ltcS>-2)FPGAtI||ilL. FPGAX$ j^I^-:^ l£7) 
^^^Z ICE2 (Incircuit-Emulato 

vaV-f^. y^f^xTcOMiEJi;. ICE2(3S^$ 
<X^x>'< yXf3^ffiffl-r-^. FPGAX^aIx-:5^ ICO 

FPGA frctir o -fe -^-twoiisiiii^-e*) hu-jv9 
[0006] ( vtm\ 2) me \±m.mz^nhmu-^ 

Tk±. JifflnyejL-^i^XrAi/j^T^AehFPGA 

•fe'y hi^^^lx— ^7 {Instruction Se 
tSimulator) \iZ^Wt^. FPGAX^aV 

GAx^ 1 y hi^^iU-^7(^i:-& 

[00071 L*>L. imm 1 Tiiaccjoraffl^^ft-? 

(DF P G AX ^jlV-^ 1 cO^'hSPtC I C E 2 LT 

c E tTfiE*>ii-& I cit^ixfzru^ y^t mm&x 
m-ox. mk<^mms^ti±m^-yx\^^h. 

[0008] <2)F PGAxa ^lx-^(±iSjreJ>-g»>&<, 

^fixtmr^mmL^tiHOzmsLxibh. 

^^•'cOICE^i. C:c7)J:-35:Sa[»TcOl!rf^t»iELT 
[0 0 0 9] OFPGAX^jtl/^iJ^i: ICE^r^-^ 

[00101 ©^IBSoy :7 b T^xTcoeiiET'ti. I CE 



j!jS60+-CT>'N'^y;ySr®i!rt&o yu-i?:if>f :xht::S 

- K ^ X Ttiro-fe .y Ix- ^"f Iftf^ 

feS^LT. 3iiiX7-=5:^^O«.^tc?5:0. :^ 

)y-9mzM^^i.xim^h^tt^xtti:\i\ 
[00111 imm2x\t^<mm^h^rz. fpg 

AX ^ ^ - h ^ ^ V - 5^ tc: J: ^►KPv' $ ^ 1^- 5^ 

B>^fj-:^X\^htlib^ FPGAX^ji.lx-^fci^$ji. 

U-:5'HT'|5l«!S:BX-S^e^g*^A 0 , 1 MH z tjf^cox^ 
^V-rJ'SliBSK*^. lKH2gK(c«3StTL^V\ 

[00 121 

^.^nmrhfzib\iZti:^ixt:ih(DXh^ . FPGAx$ 

mm^^mmmx-? y'^y^^hzbi^z^-yx . fp 
oAJi^:j.v-9\izvyh'^3irimxm^mtz^. f 

PGAx$Al.-^c7)iSatt$'^3ii»L5:3&>^. ^N-H*!^ 
[00131 

[mmi:mm-htzi!b<7}^m :^%m±^(r>tfs^<m 

mztj:r»fzim^^y:^'rJ^Xh h . 
[00141 ( 1 ) r o-fe ?:*tf**«i&SIIlBO« 

11$: F P G AX ^ ^ V-^lX^^-th^-^yx^ 
MZi^\^X. MISFPGAX^ jlI^— r^'^wfe-^FPGA 

(c, rn-t'y^ftc^-r-g>i^iiEffli^s^@Bie*T'Vy 

[0015] ( 2 ) ra-fe -/^^^tsmmwm^i^ 
lE^ F p G AX 5 ^ v-^i.xm^ci'rhmf^yy^^ 

MZi6\iyZ^ FPGAX5 jLU-:J^c7)FPGA(CVye 
ti^lHlK<^4'-ClutEra-fe -y^flHlKiiA^htOiiSllIgS-C^) 

^ax'-yiP'iiiBi:, yu-^^y^mv&<7^mmmm^h. i 

i&nye^-^j^i^jxf-Aj&^^tgSSti. yyb'^^xT 
co«lSE*ft 3 tzih<7> 1 feLbcoy P-:?^^&flm-rs :/ 

^^ixtmrr Yvy.t i?n£y u-9^iim^m: 
mcry^y^^i^-^mx^mt^^-yfzm^. m^rvi^ 

xi^J^-^j:< ti, l-y<7>ri^-^^^t-W^Lf::mzru 
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[0016] (3) II^Er^'o^y^^^SSr^o^y^it 

mmtLx^>^-^-jhif^-Y±jiz,mmL. fpg 

AX5 jlV— :J^<^)>f ^ -y b>f -^^tfr 

[00 17] (4) mflE-^ V^5'->^x>fX#S$-:/hLT 
r Q-fe -y if C7)rtgp«® S:±a n V e jL- i^X-r-^ ^wii 
3aH-Sri:S:tt®fc-r& (2) ^3tli ( 3 ) IB»<?5«iiiE 

[0018] (5) FPGAX^jLU-^frC^^^iX;^! 
ipC^ayWtfT YX^xmSih r o-fe ^y If*^^ L^t!*^ 

f)-hra^ y^comi^mrnvh^ b u-xmm^^\ i m 

{2) tfM ( 3 ) SM^mE^i-Xy'M.^ 

[0019] ( 6 ) m^:/u-i^^^t^m^mz. mm, 

rn-b ^y^mmi)^i^>(0^<XT^'tx^^:/l^-^^ 

ttxm\rr^:it^mkft^ (2) *7t«i o) le 

[0 0 20] {7)mEyu-i:^^^t^tf]^mz2-:>(^ 
r\^uxm^^muL^ ;itii^2-:></)T i^uxmmx^ 

m2cr>ayj^U-^^mmmi(oayj^U-i!^mtM.n 
izm&Lf:iZt^mmtr^ (2) ^ytrJi ( 3 ) lesco 

[0021 ] ( 8 ) mmyiy-^^^^t^m^mitz 2 oco 
tmmizxhm^iyu-i^^t¥t L-c«ai*tsiS2 

SIL7t:C:i:^!mSi:'r^ (2) tfz^± (3)imcomE 

[0022] ( 9 ) ra-b y ^f^^t^^l^f^mfficoe^ 
lES: F P G AX $ ^ lx-^±rSI*f-r ^iE^x:^^^- 
i:.tC:i5V^T. FPGAX^ jLl^-^J^tC^b^FPGAtl-? 

HBfc. l?iE«af&Sig85t::fc&f6SigK<0*rrnHr 

y^mmm'<7)mmmmvh^^i^y^mmt. rn-ir 



tt. y7h'>xr«@E«rffaJ^4r>Ol£Ltc0^fefrS:«}$ 

■r^yi^-i^^i^^si:. nmwn-th^^cT^mz 
^txmmm'^hti. mimfT\^ux^wL^m-^^ 
^^fihmiTYiyxtmmy'x^-^^^w^m.'U^ 

mLfz^^i:&Mtt^mL<7)ziyj^u-^mb. mL<r> 

ay^^u-9m:\m^^-:>tz^Sk. miTY\yxiji^y 

^i^x^'j>.i^x'rMzm^^bt{>\tZ^ ifinvtTjt 
-i^zyX^J>.tf^hM^(ytlfz%m: F P G AX $ jl l^-:?' 
('3i^-r&>f>'^-:7x-f:^#afc. ro-b.yHf[Hiflt&& 
tX^ecOiaaiUKfrcr^n^y^SrflS&L. fJiB:/l--^<i-^ 

-r^iJ^n-y^^^^Ki:. Sr|Hll&ie3^T'FPGA(CV^y 

[0023] (1 0) MB^U^y^^^g^r^O'y:^' 
*^I5lB8fcLr>f yir-^-yb;K-H±(c|lilL. FP 

GAX^ jLl/'-r^O^f y^—^^y h^f V^— :7x>r:^^ 
/^LT. -O-if-^^y h.tC-Hi:FPGAX$jLW~:J' 

[0 024] ( 1 1 ) ±ia3>'ei-:J^>'Xf^A(c|^ 
^ti. y:7h^xre03-K*>i^>litfTFU'^atXT- 

VX^m,^^ T'^y^y^-Y^<r)m^^^X^mL^ 

ff3V7h^xr«iiE¥©^^L, mi-(y^-yj:^ 

X^mit LT y :7 h •> x retiE^Si: FPG AtC^ «y 

\:f:y^LtzmEmmmt ^4 y 5^-7x>f c: t 
<$ai:i^& ( 2 ) ( 3 ) wmim^mi^x^ 

[002 5] (i2)iimr\y-^m^^^&(ori^ 

^i:Mttz::ti:^tr^ (2) ttzl^ (3) l£^<50 
[00261 ( 1 3 ) :5^n .y ^^^^^tfz^t^x^ y 9 

^mkif^ 1 -^t.fz\tmm9 ay^ i^^mi,z9 
}pyi^m.^i¥±^'^^yu-:^^mif!my\^-9m 
^^^mzmuLt^zt^imt^h (2) tfM 
( 3 ) smcom^^i^xr-M.. 

[0027] (14) |rneTo-bv1f^0f*lS^f#8^mi 
^0;^ ^ U (cBi^n tf-Lt:v><SliOr7 tf-^S^r F P 
GAx^aV- !$^tc||ilL. W^O^-f ^V^TSIO 

(cSBS-rSdfcSr^Sth-t^ ( 2 ) S/cfi ( 3 ) ISKcO 
SSKSj^^xA. 
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[00 28] (i5)mm^yi$^yx.^7.^m>i^mm 

[0029] (16) msmi(o:>(^vtm2<7)^^v 
^i-:>co^^VX'imLti:it^nmt^t ( l 4 ) a 

[0030] (17) l^coro-fe ^y^-Sr-^tffiSIUlB 

mis. n^fTKvx^^a. :^w-^^ts»s*aa 

tzZt^^t-r^ (2) ^/cii (3) IBttco^iE^ 

[0031] (18)1?ErD-bv-^[EllB^^K^IC 

f- ^y r:6>'l^a LT l^Sr^N'-y i/SSffllHlBSrf M LT . 
r D-fe »y iMgKi: F P G A t:: V e y iLT V ^-S Hff 

T\'i^:^^^m^mmLtizt^'mit'th (2) ^ 

[00 32] ( 1 9) MSroHr^yiMUK. i^IilB. 

-^^^a. J^IX. ^n*y^4jS¥Si^/c{ii5'n'y^^ 
Hlffi^. lo^L<JiSac7)x5AU-i^3ySfflro 

wat-r^ { 2 ) ^fz\t ( 3 ) aa<?5tfeasai^xT- 
A, 

[00 3 3] (2 0) frEra-tr'y-»MHl». aSx^y^^ig 

7x^;^#S. SI/. ^n'y:^^fig#g^/-a^n-y:5^ 

^^t^i> ( 2 ) ( 3 ) ie«o«iiaE^s^;^7^ 
A, 

[0034] 

dlT. FPGAX^jLb— :$'2 0(c:S)^FPGA 
fc:«irD-fe«y't^T;^2 l;5)*[lIBiS^T^'y trVi^^LT 

•tT'^>^r^-fe^y^fllI»2 2. ro^r y^f 'f>'^-:7x 
>fX (ro-fe ylM/F^f i») 2 3&t;fKIIr^-y«y 
K-C*>&D>^y:?'(gBS24*^/^«fi£Sn-&. xni^y^m 
882 4«. lftiB^iOrn-t.ylfici>&iftSIlI85^+"r 
ra-fe -y 1MH1K2 2i.:W<0^31Isl»"C* h • o v^ y ^0 



f^. ox'^y^IlIg§2 4(i:i^^fflj^WtI C"C$>^Ct:6< 

[0035] FPGAX^jlW— :J^2 0tCti, ^^U2 
5i:>fV^7x>r>^#g( I/F#S) 2 6*<SI^$fl 
TV^-S. ^^:U2 5H:{i. rO'fe'y-9-;{r«|ltT^-^rni/ 
^M.^^-^i^^mi^iXh. HR(w. ^^i;2 5Ji. F 
PGAfc8ia?(CSeS$m>3!>^ FPGAt^V yev^$ 

^^^^t^i^5^^^'^v^. i/f¥K2 6J5. fpga 

X $ jL l^- 2 0 i:±(2r7 :/ 1 jL-:^^ >';^xA 3 0 1 
[0 036] ie^yeji.— ;$'5xX7"A3 0frC:{±. 

K X r y :7 h X r o«*iE^^*^l^ $ V ^ o 

±fi:3yt^^-^i/XT'A3 0<i:. I/F#S26&^ 
•r^^^tc:J;oT. x$^)x-i5?/\iOgiS. To-fe.yif 
corta«»60«^. yu-:5^^coia^coy7hr>x 

r^i:. Oi/yi5^0^2 4c7)F^^fi-^ra-tvi;-^ 
[ 0 0 3 7 ] ^2iill 1 ^OixX-r A^O^gPfll^llT'S) 

-5.. m2xmitn—<r>h<o\m-^^^wrh. 02 

ll^fr HPXtffSii:. micony^N-p- :^jB2 3 2 

2 3 3 CiA:^ $n • 
[0038] -:6r. yp-^^ii. -fv^-:7x^^ 
#^K26^:/^t•C^2cO;^^rl;2 34tc:«W$i^. ^2 
c0atr-*S2 3 5tcJ:o'C. :^U-:^*ft*aSWa2 

3 3(cffi^$fi-g>. fii^^^n/^yi^-^^mi. mic30 
ayj^U^i$^m2 3 2\tZj:-yX. mnr}^u::x.t^m^ 

tlh. mi(Oziyj^U—:$^m2 3 2i,z^^^t2yy^]y— 

m^^^m2 3 3izx:n^i^h. ru-^^mti^ 
K2 3 3CJi:ij;jLtorw-^^f**^«^#$n-s. 

-^m^±^^m2 3 6i±. micOZjyj^U-:$^m2 3 

[0039] yu-9m^^^&2 3 eiz{±. ±&z2 

y}::jL--^ i^xfJ>^3 ot^^coxr-^yzrt^m^BifZX 

ht. mfT\^ux^&^m23 ii)^hcD^^mT^^ 

[0040] t.fz. 9^^-231\±. h^^-tib±U 
ay\::jL-:f^i^X7^A3 0i)>^m^^il. S^MiT'xS 



!(7) 00 1-209556 (P200 1-2O0JL8 



i^X7^A3O(cSiJ03^^|ii^tw. ^n'y^^^K2 

[0042) ^0'y:7^^a238{i:. :r'u-:7fi-^ 
^¥a2 3 6:6-A,^0f?jJ:*i^h. I/F%S2 6^:fr 

OjR-r, ;^nv:?'±^^S2 3 8^. ro-b 'y^f|lIlS2 
2/iJtT'^<. Tn-fe^y^fig21c^n>^'vi?[11^2 4tc:t 

[0043] ro-fe "/^^|*IC7> V>^'X^^C7)^{i, ^ 1 

C7)i7f~^g2 3 9$-^Lr. m^0;<^»J2 4 0frC*6 
I/F^S2 6S::frLT±{a3>'ejL-^^i^X 
T-^sotiiji^Siii*, 

[0 044 1 II^TrHI/X4^#^g2 3 1, Zf\y-^^ 
frtS«i#ia2 3 3. mic03>'^NV-^8f2 3 2. 
-/^mm^m 3 8 J: OS^Sn^ra-feyiftctfi:^^ 
^^ffi^S:, igS»ifi^T^LFPGAfrC'7-/e>' 

[ 0 0 4 5 ] /N- H'^ jiT t y :7 j:r<r)«iEiB«3&* 

(1) ^>f'7-2 3 7#$'«J»HkL. ^^U2 5(crn 

(2) ru-^7i<^ yh^mi^^i>. 

(3) ^N-H^xrorw^j^^fl^srift^-r^.. 

(4) xS^W-i^aySrjBSrr^^ (B^tH^T 

(5) yix-:^*ft*^jaWLL:tt&(::, yix-^ff-f-A 

(8) x^^U^v-H^^S-S^STt-S). 

( 9 ) wfy\y-^mmm^^h. 

(10) (7) - (9) cOSf^^^Oii'r. M-H^x 



[00461 H3<i*^(3^(Bico||«fia|*^-r««l2T 

(cr o-t If BIB 2 2 A . 2 2 B sft^-f/l-f fllfttt hiXX 
rn-fe y1^>f y^-:7x-^X$:ro-fe >y^flI:g■I 
/F^g23A. 2 3Bi:*ai/F^S2 7(::*SiJ 

FPGA(CVybrv^-rS. 
[0047] :ro-fe y4MlI:g-I/F^^23A, 23B 

ll^Tr Hixx±ijg^s2 3 1 . yu-i^^t^tsm 

^a2 3 3&tX»l c?:)3>'>'N*U~5'P2 3 23^'f-#t^n 
l^$ixTt^^„ ft3iI/F#®2 7fr^{±, ^n^y^^ 
fi£^K2 3 8. yi--i5^fi-^^^S2 3 6^i;f^>fV 
-2 3 7;!)'f||^$firi^^. 

[00481 ^wm±±MLfcmmmirzm^r. 

[0049] FPGAX^iW— :5'2 OtdfflJH^ 

[0 0501 tfz. yu-^^ft|gftS#ga2 3 3(Z. r 
n-fe'ylMill»2 25^>^c^AxT^-irX^^i&j!inL. ^ 
trr F V'Xm<oyu-^^i^t:^LX t> J: v\ 

[005 11 ^^C. yu-^?^^fM^¥S2 3 3(32o 

c^thux^prstjUpl, <r^x^^2o(?^rFb-x'tt#Br 
::iy^^U'-9mtm^nzms&LxhJ:\i\ 

[00521 tt:. 1iac50#^$:|5|mcietf'r^roHr 

-tmmt. micTy^^^mmi^zmfrth. ziyj^i^-^ 

[00 531 t.fz. ±an>'t:^-i5'5^X-rA3 0tC|| 

g^ix. y:7h'>xrcorj-H;i)>A>ii^TrK^x3Sit;f'r 
-^co^ff^scajt. y-;^3~H«li. ro-b y-»fco 

^fi^dy^F'^^xTSIE^S^a^t. ClCO^fy^'-^x 
^ ::<¥aSr:fr LT y 7 h x TSiiE^ai: F P G Atz^ 
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[00 54] tt:^ yu-^m^^^&2 3 3(r>yu 

[0055] trz. ^i:t ±m.^&2 3 3^)^1-^ tfz 

[00 5 6] tt:^ mico:3tf-^K2 3 9<i. rn-lr 
*y V-(0[^^mm^m 1 ^: U 2 4 0 fr::K[^r7 tr- LT 

V^^. W^CO:^^ 5>':J^T't^lO;^^'J 2 4 0c7)rt^+f 

¥8^ 1 1 A6r ±fi 3 ~ ^ ^-xx A 3 0 tcteiii L T 

tj:v^, I/F^^2 6 0^7)^$rl|liOr7tr-#K2 
3 9(cM§*fti.TV^&. Clilt^lO. m^O^^U 2 4 
OtC««*<<Sitt§il-|,^tC I/'F^^260^irM.TK 
^^^^(OXli^< . 1^ 1 ^7);^ ^ u 2 4 0 (cm^co^ 

A— i^:^'rM. 3 0;&<fir3 * 

[0057] ^Z::. m20^^U234{i. -f^r^^x 

ii2c7)ntr-#^2 3 5<i. m^<^^^ ^y^xm 

2<7)?(^V234(,zmi.fzrU'-:^m^^^tisbXru 
-^^f^t^¥^m2 3 3(cr2e--LT*>ctlV mi^T^n 
fcr-^a2 3 9i:|5|atc. I/F^a2 6 0c0«ffi^^ 
2cOr2tr-#S2 3 5tca^»A. «5IIS!r**f6l±Sii: 

[0058] ISlcO>X^U240t^2c7);<^ U 

2 34?rloco>^y'CftfflLt:iJ:v^. 

[00 59] ^z::, imcora-^^y^^a^timmm^^ 

2, llfTTHUX^#S2 3 1. »lc0rTtr-^^a2 

3 9. gil<50p<^U2 4 0. m2<D^^V234. %2 

^orjir-^S235. yi^-i^^f¥tm^m2 33. m 

l(r>ay^^\^-^m2 3 2Rt/m2coz2y^^u-i$^^m 

mt. ^yu'^y^{z^{z^ 9X2>y^^^^23 
8, ru-:^ft^^#S2 3 6at^>f V:J^-:7x>fX 
^gl2 6^||^LT€J:v^. 

[00 60] ttz. ra-fe'y^fIlIK2 2€rl^^0I Cfl: 
Stl/trroHr y-if^ yri^ai^ai.. Cl^oro-b ^Hff- 
n-b »y t F p G A V y e yy^ ttx V ^-1. Hfi^r 
KU:^4«*S2 3 1 «r^LT txfcv^. 

[006 1] ttl^ 7-o-b.yHf[n]g&2 2. 0>''»/:^lHlS 

24. ii^TrKvx^#K23 1. yu-^^^m^ 

^^2 3 3. micor?>'MV-5'S2 3 2. ri^-r^'fi 
^^^823 6. yi$^-y ::^^&2 6RX/^u 
-y^^&^ft2 3 8i:. lot L<«aacOx$ jlU- 



[0 062] tfz. TD-fe«y-9'[Hl»2 2. ni;.y:?'0ffi 
24. IHtTHU;^*fig#ia2 3 K P^lx-:7^frtStt 
¥15233. micorJ:/y\-l/-:5'S?2 3 2. 3^l^-:^fi 
-^^¥8236. >f ^:^-7x>f;^¥g2 6ZilX^a 

•y^^¥a238S:. 5 iU-^^itwH 

[0063] S4(i*^BB6offlto||MCT$'.T^-rtS^-C 

S£[1IK4 1 t LX^yV-^y ht:- h'4 0±tc|^U 
T^'^^. FPGAX$^V~:5^2 0<?5>f >'ff-^ y h>f 
>'^-:7x>r;^2 8$r/rLT. >f V-lf-^ y b;K-K4 
0i:FPGAx$^l/-:J^20^$:S«?LTV^-5. o>-' 
^y^lHlK4 2(i. FPGA^Vye>'^-CS'?tl>IC» 

[0 064] :?'u /^^I1IK4 Ui. >f ysf-d^.y ^ 
>f >':$'-:7 X X 2 8 L/vT F P G A X ^ l/-:^ 2 
0;&^/otOi?ih*^tSSfW§^ (f?jL/||jBi&©Jfi« 

^t7^y^<D»±tnmSit:mOM^. 9u 
-/^^m^AWt. -(yv-^ yh^yi^-vjL^x 

(-iy^-^^yhiyP) 28^:frLrFPGAX$A 
2 0±iOra-b y if^r/W 2 1 tJi:t;fr DHr ylf 
J^ja(5Dny'y:?'IlIK2 4^C:^n.y^$rtt*&'r^o 
|^^t'>f y^-^ -y h .if- F 4 0 ±c7)n i^' y ^ I5iffS4 2 

iZh^XD^y^^^m^-rh. Ht-^X. FPGAX^jlV- 

2 0 ±.<7ym»fS1fX^j: < . yV-^ y h K 4 0 

±<^>ui^>y^mm4 2^<r>^uy^ <D»± t ismcomm 

[0065] mAcommuzt5%^xij. mmco^ 
^^mm^zmm^^rtj^y^^mm^t urt i 

ntt^^cmtizmtxmim^ft. yu-^m^^ 

mzru-^m^^^m-^. 

[0066] 

[0067] i*^ 1 (mm(>zxti\mcoi^^t(^'^hti 

FPGAX$ jlP— :$'tCi)-&FPGAC ro-fe y 

^fiz^^^mEmmmt:mmmx^^yt:yyLXi^ 

Cli^LC^ioT. til!*^N-K'>xTiOlgtl8^iEt:C^-r 
#5r30^o3tFPGAX^ jlI-— r^'T. x^jlW— i/'H^ 

^tg^c^Sr-S). ^^N-H'^xTttiE^r^TdgP^^fcy:? 
h X r«ISES:^f ^ SP* t F P G AX ^ A I.- ^ h± 

^^^mmm^x<nm^0mH. m^co^^^yrr 



!(9) 001-209556 ( P 2 0 0 1 - 2 O0JL8 



h^U-i^t ^^miz J; ^ V 7 h X r SII€r«;^-&i:> 
(0 0 6 91 if^3l3t3j:i;ffi^«l 0<?5^(c:J:ft 

[0 0 70] ifA^:i40^HJtCi:^l(f. >r>^-:7x>f 
a Sr^ Lxr a-fe -y 1?-(:0rtgp*t«S: ±{ir7 >^ e ^ - 

{001 i^mm-m5<7mmzxin\f. iaffl^^rut::ii 

■fe-y1^;!?^ll*ft/::#^Mff«^«]ttL. ru-^^tciHJa 

^^U;5?^^^rO'fe.y-»fcol!rf^®^TfeS hV-xtS#J: 

[0072] mc^e<r>%mzxix\t. 

[0073] mi^^i<7>wnx\t. ri^-^^m^ 
Stc2ocorKv;^fi!ffi^3i3oL. ^ti/^>2-:>c7)r Ki^ 

xm^^hm2coayj^V-^^W^l<7>'nyjt\^—9m 

[0074] if3^8^056^-e(i. zru-i^^mm^ 

mzmmtx\^^. zti(,zx->x. yu^^y^f)im^tp 
covy h^:LTmm^hm<osmiizm^i)m^Lfzm<D 

[0075] m^m9(7mmi^J:fi^I. I^cO^^^R 

mizmn^^Ta-^^y^izisttzra^y^m^t. ^ 
^-^i^^mmzmn-r^rn-t yvirzii^^xh 



[0076] if^i icrm^izXi^lf. -^y^-yjL 
>r X^^SSrtfrLTV :7 h'^xTSliE^Si: F PGA^zv 

>y\:>irLtiimmmmti^>9-y3iAxvx\^h 
[00771 2(mmxit. yi^-^m^^OL 

X<7M±^n^Mx.X\^h. ^n(3J:0. m^^*^ 

t.fz. z.com^x^\-Y^3ir(n^i^'rhz. 

[0 078] 3c7)5|HflTii:. ^o ^:;^^^® 

if 1 o 3t« ilSStO:^ n >y ^ Sr^±-ri.«C Puv9% 

^^wjt^-^hrv-^^^ri^-^mn^^mz 

TDi^^^w^-'^ov^.y^^lBiRcoSitS^^cfc'tJrJ: 

yv-9^mzy'u^i v^mmL'^j:\i^m^x{,. 
±fi[3 y e a. - T- A ^^K^je^twX ^ i/- a 

[0 079] ^^14^7)^B^^j:a(f. rn-b y1^0 
tf-#^$rFPGA^C|^L. H?r^^0:5^>f ^y^T-^l 

(r>^^^)<r>n^mk^^tiibx±.^^yy:^:2.-i^i^ys'r 

[0080] it^l 5cO*BHtc:J:Wf. >f VrJ'^x-Y 
:^¥a*^i^Bi^^nT<syi^-:J'«ffl*»2iO^^ 

(008 1 ] if^i e<T>%mzxf\Xi^ i^KJO^^u 
[0082] if*3i 1 i(r^mzxix\f. ^/i-^ro-fe 

•y^fO^ffll&^S: F PG A(cv v e>'^LTV^^yt: 

sa^rn'fe.yt^tc«c#-r«>«iiE^i5iB*t3^-c^ 

So 

[0 083 1 ff^l 87!7Mlf^3g2 0cO^HHt-J:ft 
tf, y7h'>xrfillE*FPGAtCK^i*rn-fe y-9-^ 

[HDB^Sm^fir^Bfl] 

[HI 1 ^^<r)-mmt:7rrtimmxhh. 
[1^2 ] s 1 <r>i^y.'rJ^(^W^^mxhh. 

[04 ] ^wn<mcommi:^^jmxhh. 

[05] t¥*(c43tt-&«liI3^i^Xxi.cO«rii0!S:^L 
fzmxhh. 
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20 FPGAxa jlU— 

2 2, 2 2 A. 2 2B rn-fev-tlUS 

23A, 2 3B ro-fe.yi^iMri/F#a 

2 6 I/F^a 

2 7 ^^illXF^S 

2 8 >-*f-^rv h I/F 

4 0 -^y^-^yh^^-V 



4 1 i?^O'y^^0K 

23 1 UtrTHUX^^g 

2 32 mi(Oa>^J^U-^m 

233 rw^^f^tSifiWS 

2 34 m2(0^^'J 

23 5 I^2c0r?t^-^^ 

2 36 yi^-^m^^^m 

237 ^>f^- 

2 38 9u^y^^^^ 

23 9 mi(Oa^-^&. 

240 ISliO>?f^U 
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739 
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